Abstract
Introduction

50
The emission of greenhouse gases (GHG) from agriculture is of great environmental 51 concern, with agriculture emitting around 4.6 Gt carbon dioxide equivalent (CO2-eq.) yr -1 in 52 2010 (Tubiello et al, 2013) . Of the non-CO2 GHGs, methane (CH4) and nitrous oxide (N2O)
53
are the most important gases emitted from agricultural activities, with 50% and 60%, 54 respectively, of total anthropogenic emissions. In contrast to developed countries, the 55 contribution of GHG emissions from developing countries account for three quarters of total 56 global GHG emissions from agriculture (Smith, 2012) . Among the agricultural sources,
57
wetland rice (Oryza sativa L.) production is a major contributor to the global budget of GHG
58
emissions from agriculture, which comprise 55% of global agricultural GHG emissions, of 59 which 90% is emitted in Asia (Stocker, 2013) . Methane and N2O emissions are the potent
60
GHGs that emitted from rice cultivation (Tian et al., 2018) . 
85
Irrigated land in Bangladesh occupies around 60% of the total agricultural land and 86 more than half of that area is used for dry season rice, which is irrigated rice (locally known as 87 boro) production (BBS, 2016). For high productivity, the irrigated area needs to be expanded 88 to produce more rice for the increasing population; consequently, CH4 and N2O emissions are 89 expected to increase above current levels (Ali et al., 2013 for gas sampling during rice cultivation. The air gas samples from the transparent glass 160 chamber (diameter 60 cm, and height 110 cm) were collected by using 60-ml gas-tight syringes • RT: use of reduced tillage (RT, sowing with less disturbance to the top soil) instead of 268 conventional tillage (CT).
269
• Rsd20: 20% of straw removal instead of the baseline of 5%. The observed and simulated daily CH4 fluxes for four experimental sites are presented (Table 4 ).
363
The model simulated a relatively larger peak in daily N2O flux under CF conditions 364 after the third fertilizer application. The emissions tend to be lower after fertilization, until the 365 land is drained (before harvesting) (Fig. 2g) Changes in management for GHG mitigation in most cases lead to opposite impacts on 412 CH4 and N2O emissions (Fig. 3a) . The two exceptions are residue management and RT, which 
22
419
Comparing the relative changes between net GHG emissions (CO2-eq. ha -1 yr -1 ) using
420
GWP for a 100 year time horizon and yield, GHG emissions were lower with AWD water 421 regimes by 26%, with a negligible yield decline (2%) (Fig. 3b) . GHG emissions increased by GHG emissions by up to 6% (with IM1), and also increased yield by up to 6% (with IM2). 
434
Maximum GHG reductions were seen for AWD, with a yield scaled emissions intensity 435 about 24% lower than under CF, followed by IM1 and IM2, respectively (Fig. 4) . The change 436 in emissions intensity was negligible under adoption of tillage and residue management (<3%),
437
while it was predicted to be 1.3-1.5 times higher under manure application scenarios. e.g., as a fuel or fodder for animals (Hossain, 2001; Haider, 2013; Huq and Shoaib, 2013 
